ABSTRACT Noble gas isotopes in presolar silicon carbide (SiC) dust grains from primitive meteorites provide, together with major element isotopic compositions, insight into the nucleosynthetic output of different types of evolved stars >4.5 Gyr ago. We report here new results from helium and neon isotopic analyses of single presolar SiC grains with sizes between 0.6 and 6.3 m using an ultrahigh sensitivity mass spectrometer. These noble gas studies were complemented by an ion microprobe study (NanoSIMS) of Si, C, and N isotopic compositions of the same grains. About 40%, or 46 of the 110 grains analyzed, contain nucleosynthetic 22 Ne and/or 4 He from their parent stars above our mass spectrometer's detection limit. We discuss the possible stellar sources using isotopic ratios as constraints combined with new model predictions for low-to intermediate-mass (1.5, 2, 3, and 5 M ) asymptotic giant branch (AGB) stars of different metallicities (1, 1/2, 1/3, and 1/6 Z ). Most SiC grains are of the mainstream type and originated in low-mass AGB stars. We find a higher-than-expected percentage of A/B type grains, with some containing 22 Ne and/or 4 He. In addition, we find one noble gasYrich nova grain candidate, one supernova grain ( X-type grain), and one 22 Ne-rich X-or Z-type grain candidate.
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INTRODUCTION
This study focuses on the search of nucleosynthetically produced helium and neon from the parent stars of presolar silicon carbide (SiC) grains found in primitive meteorites. Helium and neon are among the most prominent elements produced in the H-and He-burning shells of late-stage stars. Presolar dust that originated in the outflows and ejecta of evolved stars incorporated the noble gases. C-rich asymptotic giant branch (AGB) stars, the carbon stars, are major dust producers in our Galaxy. In their circumstellar environment, a considerable fraction of the matter expelled by stellar winds condenses as high-temperature minerals, such as silicon carbide (SiC), and elements remaining in the gas phase, such as the noble gases, can get trapped by the newly formed grains. Other potential stellar sources of presolar grains include supernovae (SNe), Wolf-Rayet stars, and novae. Presolar grains are contained in carbonaceous meteorites and in interplanetary dust particles (IDPs), from which they can be extracted for laboratory analyses. Comparisons of their isotopic compositions for various elements with predictions from models of stellar nucleosynthesis allow the latter to be tested and constrained (for recent reviews on presolar grains, see The noble gases played a key role in the recognition of the presence of presolar matter in meteorites (e.g., Reynolds & Turner1964; Lewis et al. 1979) and in the subsequent isolation of presolar grains ( Lewis et al. 1987; Bernatowicz et al. 1987; Amari et al. 1990) . Nichols et al. (1991 Nichols et al. ( , 1992 were the first to study He and Ne isotopic compositions in single presolar SiC and graphite grains from the Murchison meteorite. Only about 6% of the single SiC grains measured in that study ($1.5Y4 m diameter) contained detectable amounts of nucleosynthetic Ne [ Ne-G, also known as Ne-E( H )], which was always accompanied by 4 He. A considerably larger fraction of single presolar graphite grains ($30%) was reported to contain isotopically anomalous Ne (Ne-R) above the detection limit, in this case without any accompanying 4 He. The gas-rich grains accounted for >90% of the gas concentration measured in bulk samples (aggregates of millions of grains) in the case of SiC and 100% in the case of graphite.
The two nucleosynthetic Ne-components, Ne-G and Ne-R, are strongly enriched in 
